Infection with minute virus of canines (MVC) was diagnosed in a 9-day-old pup from a litter where 2 of 5 pups died and 1 pup was euthanized with severe respiratory illness. This is the first case of MVC infection reported outside the USA. Myocarditis was a prominent lesion in the affected pup but has not been a common finding in the previously reported natural cases of MVC infection. Dogs may be infected with 2 antigenically different parvoviruses. 2 One is the well-known and widely distributed canine parvovirus type 2 (CPV-2), which is highly pathogenic for dogs of all ages and since 1978 has been the cause of severe enteritis and death in dogs worldwide. 2 The other parvovirus, the less well-known MVC (canine parvovirus type 1), was first isolated from the feces of normal dogs in 1967 1 and was later recovered from the feces of pups with nonfatal or fatal enteritis. 5, 6 The clinical importance of MVC is incompletely known because only a limited number of cases have been reported. 6 However, serologic test results suggest that the virus is highly prevalent in the dog population. 1, 4 Studies of experimentally infected pups and pregnant dams suggest a pathogenic role for MVC. 3, 4 Mild to severe respiratory illness occurred in 1-week-old pups that were exposed to MVC by the oralnasal route. In addition, pregnant bitches infected by the oral or parenteral route resorbed their embryos or had fetal deaths if the dams had been infected between gestational days 25 and 35.
Thirteen spontaneous cases of MVC infection over a 7-year period have been reported in 1-3-week-old pups that died suddenly or had signs of respiratory and gastrointestinal illness. 6 Most pups had evidence of respiratory illness, but the principal sign in all pups was enteritis. The main lesions found in the small intestine were epithelial cell hyperplasia and the occurrence of intranuclear inclusion bodies in the tips of the villi. Cases of MVC infection also were reported in 3 litters of 3-9-day-old pups that died with interstitial pneumonia or enteritis; parvovirus-like inclusion bodies were observed in the tips of the small intestinal villi and in the lungs of those pups. 4 In addition, 2 cases of myocarditis with amphophilic intranuclear inclusions in cardiac myocytes that contained MVC antigen were diagnosed in pups that died shortly after birth (L. E. Carmichael, 1993, unpublished data) .
This report concerns a litter of 5 miniature schnauzer pups. The pups were born healthy and had normal body weights. Three days after birth of the pups, the bitch developed agalactia and was treated with calcium and antibiotics. During the subsequent days, the pups became progressively lethargic and developed loose stools, which were ascribed by the owner to the antibiotic treatment of the bitch. Two pups died at 7 and 9 days of age, respectively. One pup with respiratory distress was euthanized at 10 days of age, and the 2 other pups recovered.
Macroscopic findings in the 9-day-old pup that died were right-sided cardiac dilatation, hepatic hyperemia, and atelectatic lungs. Bacteriologic investigation of the lungs, liver, spleen, and small intestine did not reveal pathogenic organisms.
Formalin-fixed tissues from the brain, heart, lungs, liver, kidneys, and small intestine were studied histologically. The main lesions were found in the small intestine, lungs, and heart. The small intestinal villi were edematous, and the epithelial cells had vacuolated cytoplasm and often contained prominent eosinophilic or amphophilic intranuclear inclusion bodies (Fig. 1 ). There was necrosis in the subepithelial propria of the tips of some of the domes overlying Peyer's patches and degeneration of epithelial cells, but inclusion bodies were not found in the dome areas (Fig. 2) . Lesions also were not observed in the epithelium of the intestinal crypts, which is a primary target for infection with CPV-2. 8 In the lungs, edema and mononuclear cells were seen in the alveoli and in the widened interalveolar septa, indicating interstitial pneumonia (Fig. 3) . The myocardium had inter- stitial edema and focal fatty changes but also had a prominent focus of mononuclear inflammatory cells, indicating myocarditis (Fig. 4) . The liver was congested, with degeneration of hepatocytes and fatty changes. Lesions were not observed in the brain or kidneys. Inclusion bodies were not found outside the small intestine.
CPV-2 antigen was not detected by immunohistochemical investigation of the lungs and small intestine (jejunum, ileum) with the peroxidase anti-peroxidase technique. 7 Formalin-fixed intestinal tissue, postfixed in 2% phosphate-buffered glutaraldehyde and processed for electron microscopy according to standard procedures, revealed electron-dense material within intranuclear inclusions that contained numerous virus-like particles of approximately 20 nm (Fig. 5) . Also, acetone-fixed sections of lung and small intestine were studied by the indirect immunofluorescence technique (IF) using MVC antiserum produced in specific-pathogen-free beagles, as described previously. 3, 9 Extensive specific fluorescence was observed in epithelial cells of the intestinal villi and in debris within the lumen but not in the crypts. The lungs had scattered foci of cells containing MVC antigen, mainly in the septal structures ( Fig. 6 ) but also to a lesser extent in the alveolar spaces.
Tissue samples from the lungs and the small intestine were prepared for attempted virus isolation in a continuous canine cell line (WRCC-3873D) as described previously. 3, 9 In the intestinal cell cultures, cytopathic effects typical of MVC infection were observed after 3 passages, and acetone-fixed cells stained positive for MVC antigen by IF. Virus was not isolated from lung tissue.
The case reported here corroborates earlier observations (L. E. Carmichael, 1993, unpublished data) that MVC may cause spontaneous disease in young pups, characterized by pneumonia and enteritis but also myocarditis, which earlier has been reported only once in natural infections. 6 This is the first reported case of MVC disease in a pup outside the USA. The paucity of reports of this disease may reflect failure to subject pups that die early in life to pathologic study, especially where deaths occur in single members of a litter. Also, disease caused by MVC is difficult to diagnose because infections may be inapparent or may provoke only mild or vague symptoms; fatal cases may be designated merely as "fading pups." Nevertheless, MVC appears to be widely distributed in the dog population 1, 4 and as a proven pathogen should be considered as a cause of death in pups < 3 weeks of age that have signs of respiratory or enteric illness. Because transplacental infections have been demonstrated, 3 MVC also should be considered in cases of failure to conceive or fetal death.
